Characterization of the proximal enhancer element and transcriptional regulatory factors for murine recombination activating gene-2.
Recombination-activating gene (RAG)-1 and RAG-2 are essential for V(D)J recombination and are expressed specifically in lymphoid cells. We previously identified two putative enhancer elements, the proximal and distal enhancers, located at -2.6 and -8 kb, respectively, 5' upstream of mouse RAG-2, and characterized the distal enhancer element in detail. In this study, to characterize the proximal enhancer in vitro as well as in vivo, we first defined a 170-bp core enhancer element within the proximal enhancer (Ep) and determined its activity in various cells. Ep conferred enhancer activity only in B-lymphoid cell lines, but not in T- or non-lymphoid cell lines. Analysis of the transgenic mice carrying an EGFP reporter gene linked with Ep revealed that Ep activated the transcription of the reporter gene in bone marrow and spleen, but not in thymus or non-lymphoid tissues. Ep was active in both B220+IgM- and B220+IgM+ subpopulations in the bone marrow and in the B220+ subpopulation in the spleen. Using electrophoretic mobility shift assays and mutational assays, we found that Ikaros and CCAAT/enhancer binding protein cooperatively bind Ep and function as the transcription factors responsible for B cell-specific enhancer activity. These results demonstrate the role of Ep as a cis-regulatory enhancer element for RAG-2-specific expression in B-lymphoid lineages.